
Oleh Dokuka & Andrii Rodionov

To Loom or To Reactive
That is the question



You want 



You want 

• Figure out whether to learn Reactive or not 



You want 

• Figure out whether to learn Reactive or not 

• Figure out how Loom is going to affect Reactive Landscape 



In this talk



In this talk

• Problems of modern app development



In this talk

• Problems of modern app development

• CompletableFutures and Project Reactor



In this talk

• Problems of modern app development

• CompletableFutures and Project Reactor

• Loom



NOT in this talk



NOT in this talk

• Loom internals



NOT in this talk

• Loom internals



NOT in this talk

• Loom internals

• Project Reactor reimplementation 



NOT in this talk

• Loom internals

• Project Reactor reimplementation 



username

password

login

















List<SensorInfo> listUsersHouseSensors(
    String userId, 
    String houseId) {
  final List<HouseInfo> houses = 
      housesRepository.findByUserId(userId);
  
  for (HouseInfo house : houses) {
    if (houseId.equals(house.id())) {
      return sensorsRepository.findByIds(house.sensorsIds());
    }
  }
}
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interface SensorClient {
  double temperatureForSensorId(String id);
}



final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);
final List<SensorData> datum = new ArrayList<>(sensorInfos.size());

for (SensorInfo sensorInfo : sensorInfos) {
  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());
  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());
  datum.add(sensorData);
}

return datum;
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final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<Callable<SensorData>> callables = new ArrayList<>();
for (SensorInfo sensorInfo : sensorInfos) { … }

final ExecutorService executor = Executors.newCachedThreadPool();
final List<Future<SensorData>> futures = executor.invokeAll(callables);
final List<SensorData> datum = new ArrayList<>(sensorInfos.size());
for (Future<SensorData> future : futures) {
  datum.add(future.get());
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List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);
List<SensorData> datum = new CopyOnWriteArrayList<>();
ExecutorService executor = Executors.newCachedThreadPool();
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Async + Non-Blocking



interface SensorClient {
  CompletableFuture<Double> temperatureForSensorId(String id);
}



interface SensorClient {
  CompletableFuture<Double> temperatureForSensorId(String id);
}

interface SensorClient {
  CompletableFuture<Double> temperatureForSensorId(String id);
}
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Reactive Libraries API

> Flux#flatMap(..)  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> Mono#flatMap(..) 
  
- merge sequentially

…. буду писать на Imperative Java
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Project Loom
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НЕТ! 
Observer Pattern
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Reactive



Reactive != Observer



1997 - Functional 
Reactive 

Animation  



Reactive Programming combines:
• Functional programming
• Observer pattern
• Iterable pattern





Reactive Programming is about programming with data streams
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Loom + Reactive



Flux<SensorInfo> listUsersHouseSensors(String userId, String houseId) { … }

Flux<SensorData> streamUsersHousesSensorsTemperatures(String userId, String houseId) {
  return listUsersHouseSensors(userId, houseId)
          .flatMap(sensorsInfo ->
            sensorClient.temperatureStreamForSensorId(sensorsInfo.id())
                        .map(t -> new SensorData(sensorsInfo, t, Instant.now()))
          );
}

Better structured with Loom and Reactive
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List<SensorInfo> listUsersHouseSensors(String userId, String houseId) { … }

Flux<SensorData> streamUsersHousesSensorsTemperatures(String userId, String houseId) {
  return Flux.fromIterable(listUsersHouseSensors(userId, houseId))
          .flatMap(sensorsInfo ->
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                        .map(t -> new SensorData(sensorsInfo, t, Instant.now()))
          );
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}

List<SensorInfo> listUsersHouseSensors(String userId, String houseId) { … }

Iterable<SensorData> streamUsersHousesSensorsTemperatures(String userId, String houseId) {
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Better integration with Loom and Reactive

Mono.fromCallable(() -> {
  return blockingCall();
})
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Better integration with Loom and Reactive

monoSource
  .flatMap(value -> 
     Mono.fromCallable(() -> {
           return blockingCall(value);
         })
         .subscribeOn(Schedulers.fromExecutorService(Executors.newVirtualThreadExecutor()))
  )



Better integration with Loom and Reactive
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Better integration with Loom and Reactive

monoSource
  .publishOn(fromExecutorService(Executors.newVirtualThreadExecutor()))
  .map(value -> blockingCall(value))



Better generators with Loom and Reactive

Flux.create(emitter -> {
      while(!emitter.isCancelled()) {
        emitter.emit(…);
      }
    })
    .subscribeOn(Schedulers.virtualThreads())
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    .subscribeOn(Schedulers.virtualThreads())

Flux.create(emitter -> {
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        emitter.emit(…);
      }
    })
    .subscribeOn(Schedulers.virtualThreads())

<- block Thread if there is no demand 



Loom is friend of Reactive



Loom going to simplify apps



Loom going to simplify apps
List<SensorInfo> listUsersHouseSensors(
    String userId, 
    String houseId) {
  final List<HouseInfo> houses = 
      housesRepository.findByUserId(userId);
  
  for (HouseInfo house : houses) {
    if (houseId.equals(house.id())) {
      return sensorsRepository.findByIds(house.sensorsIds());
    }
  }
}



Reactive for complex 
orchestration

listUsersHouseSensors(userId, houseId)
        .flatMap(sensorsInfo ->
              sensorClient.temperatureForSensorId(sensorsInfo.id())
                         .map(t -> new SensorData(sensorsInfo, t, Instant.now()))
                         .timeout(Duration.ofSeconds(1))
         );


